Abstract
Introduction 9
Nickel-titanium (NiTi) shape memory alloys (SMA) have been used in a wide variety 10 of consumer products and industrial applications; such as in automotive [1] remarkable superelastic properties, shape memory effects, and biocompatibility. These alloys can withstand more than 8 % strain during a superelastic tensile test with practically 14 full recovery of all this deformation during unloading. This leads to a highly non-linear 15 stress-strain curve that includes hysteresis.
16
Despite being widely used in a broad range of industries, the implementation of NiTi 17 in structural applications can be expensive and complex due to limitations in traditional 18 fabrication processes, e.g., machining [5] and casting [6] . More so than other materials,
19
NiTi SMA properties are significantly affected by the fabrication processes [7] . Given the 20 difficulties in obtaining and manufacturing NiTi parts associated with the fact that the NiTi precursor materials such as corrugated sheets (Fig. 1a) . In a similar manner, after 32 shape-setting the honeycomb foil shape, Okabe et al.
[10] designed a sandwich panel where 33 NiTi foils of honeycomb core were glued using a modified silicone adhesive. Hassan et al.
34
[11] used mechanical fasteners to construct a prototype of a smart SMA chiral honeycomb 
Inconel
R 600.
41
The present paper discusses the fabrication, testing, and finite element analysis of su- with high reversible elasticity.
66
In this study, NiTi tubes were provided by Minitubes (Grenoble, France), with a 67 nominal composition of Ti-50.8 at.% Ni. Tubes were obtained by the cold drawing process.
68
The end tube dimensions are the result of a series of drawing passes through different 69 die/mandrel sizes in order to progressively reduce the inner and outer diameters [15, 16] .
70
The tube has an outer diameter of φ ext = 5.74 mm and a wall thickness of t = 0.31 mm.
71
From as-received cold-worked tubes, tubular samples of l = 5 mm length were cut using a 72 diamond saw.
73
A DC Hughes Model VTA-60 resistance welder was used. The welding set-up is il- a Gabo Explorer testing machine with a ±500 N load cell and with specially designed grips.
107
The testing temperature was controlled using a furnace in air with fanned convection 
198
Simulation results for a single tube compression (Fig. 10b) and both architectures, i.e., tubes during welding, a small discrepancy resulting from tube misalignment can also occur.
209
On one hand, work on small samples increases the sensitivity to defects and makes the 
215
These first results provide information on the respective contributions of both constitu-
216
tive material properties and architecture of the cellular structure on its effective behavior.
217
The balance between these two contributions varies according to deformation level and 218 the type of architecture. vs. global strain curve in Fig. 13 . In the hexagonal structure (Fig. 11b) , the upper and 240 lower layers moved horizontally, causing a strong deformation localization on these layers.
241
In the second load condition (grooved platens), Fig. 12a shows that square stacking 242 attained a barrel shape. This was due to horizontal forces which were not constant over 243 the entire cross section of the specimen. However, a more uniform force distribution on 244 the tube-wall network was obtained for hexagonal stacking using grooved platens.
245
The modeling results show that a more uniform force distribution was obtained us-
246
ing flat platens for the square stacking and grooved platens for the hexagonal stacking.
247
Considering the compression mechanical behavior in Fig. 13 
253
The analysis was then extended by isolating a single tube from each architecture con-
254
sidering the second load case using grooved platens. Figs. 12c and 12d show, in detail,
255
the equivalent strain in these tubes chosen near to the symmetry planes. This precau- 
263
The contour plot of the equivalent strain is shown in Figs. 12c and 12d at the moment
264
of maximum global strain (ε g = 5%). In the square stacking, the maximum strain is less contribute with the overall structure hysteresis.
279
Modeling is very useful for designing and optimizing architectured materials. In this 281 paper, the mechanical superelastic behavior of NiTi architectured tube-based NiTi mate-282 rials subjected to quasi-static compression was studied using two simple cellular samples.
283
This study demonstrated that resistance welding is a feasible technique to obtain architec-284 tured materials consisting of NiTi with low density and high reversible pseudo-elasticity.
285
All the samples can practically recover their initial shape during unloading in the exper-286 imental load range, and the load-displacement curves appear as hysteretic superelastic to optimize the architecture, thermal treatment and process parameters is ongoing using 292 the experimental and modeling approaches described in the present paper.
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